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PREVENTING DAMAGE^TO OPTICAL COMPONENTS FROM OPTICAL TIME 

DOMAIN REFLECTOMETERS 



This invention relates to preventing damage to optical components JErom optical time 
domain reflectometers (OTDRs), particularly when these are used to test optical fibre 
cables to which optical components are connected. 

5 OTDRs are connnonly used to test optical fibre cables, to identify whether there are any 
imperfections in a cable, particularly a break, and where any imperfections have 
occurred. OTDRs generally comprise a transmitter which emits OTDR signals into a 
cable, and a receiver which looks for echoes of the OTDR signals reflected from any 
imperfections in the cable. For example, to look for a suspected break in a cable, an 

10 OTDR is inserted into the cable at a convenient junction tliereof The brealc may lie on 
either side of the junction. OTDR signals are therefore emitted into the cable in a first 
direction from the junctioii, and then in a second, opposite direction from the junction, 
and in each case echoes of the OTDR signals looked for. Such echoes will be received 
from the cable on one side of the junction, and this will indicate where the break in the 

15 cable has occurred. 

A problem can arise when looking for a break in a cable, if an OTDR is used near the 
end of the cable, to which an optical component is coimected. If the break does not lie 
between the OTDR and the end of the cable, then the OTDR signals emitted by the 
20 OTDR will be applied to the optical component. The OTDR signals are in the form of a 
series of short, high power pulses, and the peak power of the pulses can typically be 
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around 20dBin. Depending on the nature of the component, receipt of such OTDR 
signals can result in damage to the component. For example, the optical component 
may comprise an optical receiver. Such receivers are designed to be highly sensitive to 
optical signals, and generally do not tolerate high power levels without damage. It is 
therefore desirable to prevent such optical components from receiving OTDR signals 
from an OTDR. 

According to the invention there is provided in a teleconamunications network 
comprising an optical fibre cable, and an optical component connected to a first point of 
the optical fibre cable, with an optical time domain reflectometer (OTDR) connected to 
a second point of the optical fibre cable so that it can emit OTDR signals along the 
optical fibre cable towards the optical component. 

a method of preventing OTDR signals from being appUed to the optical component^ 
comprising 

introducing one or more optical signals into the optical fibre cable at the first point 
thereof, 

using the optical fibre cable to carry the optical signals to the second point thereof, and 
configuring the OTDR to detect the or each optical signal from the optical fibre cable 
and to prevent emission of ODTR signals at any time during which detection of an 
optical signal occurs. 

When there is no break in the optical fibre cable between the first point and the second 
point, optical signals will be received by the OTDR. This prevents emission of OTDR 
signals, so no such signals will be applied to the optical component and damage thereto 
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is avoided. When there is a break in the optical fibre cable between the first point and 
the second point, no optical signals will be received by the OTDR. This will then emit 
OTDR signals, and echoes of the OTDR signals will be reflected back fi-om the break, 
and its presence and position can be confirmed/determined. As there is a break in the 
cable, the OTDR signals do not reach the optical component, and no damage is caused 
to it The method therefore provides a system for preventing damage to optical 
components fi-om OTDRs, when these are used to test for breaks in optical fibre cables. 

The optical component may comprise an optical receiver, and introducing one or more 
optical signals into the optical fibre cable at the first point thereof may comprise 
arranging the optical receiver to introduce one or more optical signals into the optical 
fibre cable. This may be achieved b}^, for example, providing the optical receiver with a 
transmitting device, and transmitting one or more optical signals firom the transmitting 
device into the optical fibre cable. The or each optical signal may be carried along the 
optical fibre cable in a direction opposite to that of traflBLc signals which would normally 
be transmitted along the optical fibre cable and received by the optical receiver. The 
optical receiver may comprise an avalanche photodiode or a PIN diode. 

The optical component may comprise a receive erbiimi doped fibre amplifier (EDFA), 
and introducing one or more optical signals into the optical fibre cable at the first point 
thereof may comprise arranging the receive EDFA to introduce one or more optical 
signals into the optical fibre cable. This may be achieved by, for example, controlling 
the isolation of an input isolator of the receive EDFA such that, in the absence of an 
input signal thereto, one or more optical signals in the form of ASE noise escapes from 
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the input of the receive EDFA and is introduced into the optical fibre cable. The or each 
optical signal may be carried along the optical fibre cable in a direction opposite to that 
of traffic signals which would normally be transmitted along the optical fibre cabl6 and 
received by the receive EDFA. The receive EDFA may be provided as part of an 
optical receiver. Preventing OTDR signals firom being applied to the receive EDFA will 
prevent such signals being applied to the optical receiver, and damage to the optical 
receiver is thereby avoided. 

Introducing one or more optical signals into the optical fibre cable at the first point 
thereof may comprise superimposing one or more optical signals onto the optical fibre 
cable. This may be achieved by multiplexing one or more optical signals onto the 
optical fibre cable, for example using a wavelength division multiplexor (AArDKl) or a 
tap coupler. The or each optical signal may be carried along the optical fibre cable in a 
direction opposite to or the same as that of traffic signals which would normally be 
transmitted along the optical fibre cable. The or each optical signal may comprise a 
pilot signal. The or each pilot signal may be a continuous signal or a modulated signal. 
The or each pilot signal ma}'^ have a wavelength different to that of traffic signals which 
would normally be transmitted along the optical fibre cable, e.g. 1310nm or ISlOnm. 

Introducing one or more optical signals into the optical fibre cable at the first point 
thereof may comprise superimposing one or more optical service chaimel (OSC) optical 
signals onto the optical fibre cable. This may be achieved by multiplexing one or more 
OSC optical signals onto the optical fibre cable, for example using a WDM or a tap 
coupler. The or each OSC optical signal may be carried along the optical fibre cable in 
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a direction opposite to or the same as that of traffic signals which would normally be 
transmitted along the optical fibre cable. The or each OSC optical signal may have a 
wavelength of approximately 151 Onm. 

The OTDR may comprise a transmitter. The OTDR transmitter may be nsed to emit 
OTDR signals, for example along an optical fibre cable. The OTDR transmitter may be 
disabled to prevent emission of ODTR signals at any time during which detection of an 
optical signal occurs. The OTDR may comprise a detector. The OTDR detector may 
be used to detect the or each optical signal fi:om the optical fibre cable. The OTDR 
detector may be able to detect optical signals in a wavelength range of approximately 
1250nm to approximately 170Qnm. The OTDR detector may be used to receive echoes 
of OTDR signals, for example reflected firom any imperfections in an optical fibre 
cable. Alternatively, ttie OTDR may comprise a receiver. The OTDR receiver may be 
used to receive echoes of OTDR signals, for example reflected firom any imperfections 
in an optical fibre cable. 

Embodiments of the invention will now be described, by way of example only, with 
reference to the accompanying drawings, in which : 

Figure 1 is a schematic representation of a first embodiment of a telecommunications 
network in which the method of the invention is used. 

Figure 2 is a schematic representation of a second embodiment of a telecommunications 
network in which the method of the invention is used, and 
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Figure 3 is a schematic representation of a third embodiment of a teleconmaimications 
network in which the method of the invention is used. 

Figure 1 shows a telecommunications network 1, comprising an optical fibre cable 2, an 
optical component 3 connected to a first point 4 of the optical fibre cable 2, and an 
optical time domain reflectometer (OTDR) 5 connected to a second point 6 of the 
optical fibre cable 2, The optical component 3 comprises an optical receiver, which 
includes a transmitting device. The transmitting device transmits optical signals into the 
optical fibre cable 2 at the first point 4. The optical signals are carried along the optical 
fibre cable 2, to the second point 6 thereof The optical signals are carried in a direction 
opposite to that of traffic signals w^hich are normallj^ transmitted along the optical fibre 
cable 2 and received by the optical receiver 3. The OTDR 5 comprises a transmitter 
used to emit OTDR signals, and a receiver used to receive echoes of the OTDR signals. 
The OTDR receiver also detects flie optical signals fi-om the transmitting device of the 
optical receiver 3 carried along the optical fibre cable 2, At any time during wliich 
detection of an optical signal occurs, the OTDR transmitter is disabled to prevent 
emission of ODTR signals along the optical fibre cable 2. 

The above arrangement can be used to test for a break in the optical fibre cable 2. 
Wlien there is no break in the optical fibre cable 2 between the first point 4 and the 
second point 6, optical signals will be received by the OTDR 5 from the transmitting 
device of the optical receiver 3. This will prevent emission of OTDR signals, so no 
such signals will be applied to the optical receiver 3 and damage thereto is avoided. 
When there is a break in the optical fibre cable 2 between the first point 4 and the 
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second point 6, no optical signals will be received by the OTDR 5. This will then emit 
OTDR signals, and echoes of the OTDR signals will bie reflected back from the break, 
and its presence and position can be confirmed/detennined. As there is a break in the 
optical fibre cable 2, the OTDR signals do not reach the optical receiver 3, and no 
damage is caused to it. 

Figure 2 shows a telecommunications network 10, comprising an optical fibre cable 20, 
an optical component 30 connected to a first point 40 of the optical fibre cable 20, and 
an optical time domain reflectometer (OTDR) 50 connected to a second point 60 of the 
optical fibre cable 20. The optical component 30 comprises an optical receiver, which 
is provided with a receive erbiiun doped fibre amphfier (EDFA) 70 through which the 
optical receiver 30 is connected to the first point 40 of the optical fibre cable 20. The 
EDFA 70 is controlled such that, in the al^sence of an input signal thereto, its input 
isolator allows optical signals in the form of ASE noise to escape from the input of the 
EDFA 70. These optical signals are mtroduced iiito the optical fibre cable at the first 
point 40. The optical signals are carried along the optical fibre cable 20, to the second 
ploint 60 thereof The optical signals are carried in a direction opposite to that of traffic 
signals which are normally transmitted along the optical fibre cable 20 and received by 
the optical receiver 30. The OTDR 50 comprises a transmitter used to emit OTDR 
signals, and a receiver used to receive echoes of the OTDR signals. The OTDR receiver 
also detects the optical signals from the receive EDFA 70 of the optical receiver 30 
carried along the optical fibre cable 20. At any time during which detection of an 
optical signal occurs, the OTDR transmitter is disabled to prevent emission of ODTR 
signals along the optical fibre cable 20. 
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The above arrangement can be used to test for a break in the optical fibre cable 20. 
When there is no break in the optical fibre cable 20 between the first point 40 and the 
second point 60, optical signals will be received by the OTDR 50 from the receive 
EDFA 70 of the optical receiver 30. This will prevent emission of OTDR signals, so no 
such signals will be applied to the receive EDFA 70 and the optical receiver 30 and 
damage to the optical receiver is avoided. When there is a break in the optical fibre 
cable 20 between the first point 40 and the second point 60, no optical signals will be 
received by the OTDR 50. This will then emit OTDR signals, and echoes of flie OTDR 
signals will be reflected back from the break, and its presence and position can be 
confirmed/determined. As there is a break in the optical fibre cable 20, the OTDR 
signals do not reach the receive EDFA 70 and the optical receiver 30, and no damage is 
caused to the optical re<^eiver. 

Figure 3 shows a telecommunications network 100, comprising an optical fibre cable 
200, and an optical component 300,. with an optical time domain reflectometer (OTDR) 
500 connected to a point 600 of the optical fibre cable 200. The optical component 300 
comprises an optical receiver. The telecommunications network 100 further comprises 
a wavelength division multiplexor (WDM) 700, connected to the optical fibre cable 200 
and to the optical receiver 300, as shown. Optical signals are superimposed onto the 
optical fibre cable 200 by multiplexing the optical signals onto the optical fibre cable 
using the WDM 700. The optical signals have a wavelength, e.g. 1310mn, different to 
that of traffic signals which are normally transmitted along the optical fibre cable 200 to 
the optical receiver 300. The optical signals are carried along the optical fibre cable 
200, in the opposite direction as the traffic signals, to the point 600 thereof. The OTDR 



wo 2004/084439 



9 



PCT/GB2004/001057 



500 comprises a transmitter used to emit OTDR signals, and a receiver used to receive 
echoes of the OTDR signals. The OTDR receiver also detects the optical signals from 
the WDM 700 carried along the optical fibre cable 200. At any time during which 
detection of an optical signal occurs, the OTDR transmitter is disabled to prevent 
emission of ODTR signals along the optical fibre cable 200, 

The above arrangement can be used to test for a break in the optical fibre cable 200. 
When there is no break in the optical fibre cable 200 between the point 600 and the 
WDM 700, optical signals will be received by the OTDR 500 fi-om the WDM 700. This 
will prevent emission of OTDR signals, so no such signals will be appUed to the optical 
receiver 300 and damage to this is avoided. When there is a break in the optical fibre 
cable 200 betw'een tlie point 600 and the WDM 700, no optical signals will be received 
by the OTDR 500. This will flien emit OTDR signals, and echoes of the OTDR signals 
will be reflected back from the break, and its presence and position can be 
confinned/detennined. As there is a break in the optical fibre cable 200, the OTDR 
signals do not reach the optical receiver 300, and no damage is caused to this. 



